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Abstract 
The future market in china has been developed for 20 years and now it enters its golden age. New futures contract has accelerated 
to be listed for trading and the structure of the market has been accomplished in the past years. It is important to research the 
effect of new futures contract on those who have been traded. And the markets participants incline to pay attention to the 
volatility of future price as it is one of the most important properties of futures contract. This paper uses EGARCH model to 
research the effect of new kinds of future on the price volatility of existing kinds, taking 8 kinds of metal futures listed in 
Shanghai Future Exchange for example. And it comes out that the price volatility of the existing contract would reduce after the 
new ones come into market. 
© 2014 The Authors. Published by Elsevier B.V.  
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1. Introduction 
The future market plays a role in risk hedging and price discovery, which is an important component of modern 
financial market. The commodity futures are of great importance to those enterprises whose production and 
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operation involve spot commodity. By participating in futures transaction, these enterprises could hedge price risk, 
reduce operational risks and the fluctuation of profit.  
The domestic futures market has developed for 20 years, but there is still a large gap between domestic market 
and foreign market in the amount of futures contracts that can be traded. In the recent years, our domestic exchanges 
have fewer restrictions to list new contract with the process of financial system reform. In 2013, there were 9 new 
futures contracts (coking coal, iron ore, plywood, fiberboard, egg, rapeseed meal, steam coal, glass, petroleum 
asphalt) appearing on the market, which greatly enlarged domestic futures market. 
The new contract coming into the market has a large impact on the futures market, and even changes the market 
structure that has been formed. The revenue, volatility and liquidity of the existing futures contracts may alter 
significantly. Among the three properties, the volatility is the most important to futures which is mainly viewed as a 
tool to manage risks. On the one hand, the volatility of the futures contract is useful to hedgers because it determines 
the hedge ratio. On the other hand, the volatility of the futures contract will also influence investment strategy and 
asset allocation of speculators and arbitragers. In addition, every domestic exchange is preparing to list futures 
option, the volatility would be given more attention as it is one of the key factors in option pricing.  
The new contract coming into the market alters the volatility of the existing contract by two ways. Firstly, the 
new contract attracts investors from the existing contract. By this way, the volatility of the existing contract changes 
because of the variation of trading volume and open interest. Secondly, the new contract’s appearing make cross-
species arbitrage possible. 
On the first way, there are lots of hedgers in the market using cross hedging to reduce price risk because the new 
contract they need hasn’t appeared, so after the new contract coming into market these hedger will begin to trade the 
new ones and abandon the existing ones. The speculators will also take part in the trading of the new contracts to 
spread risks. Under the pressure of above two factors, the trading activity of the existing contracts reduces following 
the decrease of trading volume and open interest. Many researches concentrate on the relationship between price 
volatility and trading volume & open interest. Clark (1973)1, Tauchen and Pitts (1983)2, Najand and Yung (1991)3, 
Kocagil and Shachmurove (1998)4 find the positive correlation between price volatility and trading volume. 
Bessembinder and Seguin (1993)5, Ragunathan and Peker (1997)6 analyze the relationship among price volatility, 
trading volume and open interest, then find the significant positive influence of trading volume and open interest on 
price volatility. Domestic researches pay more attention to the stock market7,8,9,10; there are only a few studies on 
futures market. Hua and Zhong (2003)11 study copper, aluminum, soybean futures and find that price volatility and 
trading volume have positive correlation. Hua and Zhong (2004)12 study copper, aluminum, rubber, wheat, soybeans 
futures with GARCH model and find that trading volume,  open interest and their lags have significant effect on 
price volatility. 
The emergence of new futures contract stimulates arbitrage, especially the ones that have high correlation with 
existing contracts. Arbitrager buy overestimated futures contract and sell underestimated futures contract when the 
spread between two contracts is unreasonable. These behaviors reduce the price volatility to a certain extent. 
Above all, the new contract coming into the market will reduce price volatility of existing contracts theoretically 
when there is little change in market structure and capital scale. 
2. Methodology 
Since financial time series usually exist volatility clustering phenomenon, the residuals from model using these 
data shows heteroskedasticity and autocorrelation, which are the so-called ARCH effects. Engle (1982)13 proposed 
the ARCH model that is widely used to analyze financial time series. This model assumes that the conditional 
variance of residual is related to the square of lagging residual, and a conditional variance equation is added to the 
traditional time series model for capturing dynamic characteristics of the variance. However, in empirical studies, a 
well estimated ARCH model often requires a lot of lag periods to get a better fitting effect, which will inevitably 
require estimation of many parameters. To solve this problem, Bollerslev (1986)14 modified the ARCH model by 
allowing lagged conditional variances to enter the model as well as past sample variances, which is called GARCH 
model. Empirical evidences indicate that the GARCH model can better capture the heteroskedasticity of residuals of 
return series. According to Liu (2007)15, the price volatility of some contracts in domestic futures market is also 
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asymmetry, that is the conditional variance of yields often show different responses respectively for the positive and 
negative unexpected earnings. In the circumstances, EGARCH model is better than GARCH model. 
The general form of GARCH (p, q) model is given by 
1 1
( )
, ~ (0,1)
| |
ln ln ( )
t t
t t t t
p q t j t j
t i t i j ji j
t j t j
l r r
v h v N
h h
h h


      
 
      
 
  
The first equation is an AR (l) process for estimating the data generation process of tr . The third equation is the 
conditional variance equation to capture the characteristics of the variance such as heteroskedasticity, 
autocorrelation and asymmetry. 
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show the asymmetry effect as they are supposed to have different signs. In general, 0j   and 0j  , because 
the price volatility is tend to decrease when the unexpected return is positive. 
In this research, we will estimate EGARCH model based on daily return data from Shanghai Futures Exchange 
(SHFE). By adding dummy variable into conditional variance equation, we can study the effect of new contract 
coming into market on the volatility of existing contracts. For example, assuming that contract A come into market 
earlier than contract B. We define dummy variable DF  
0 '
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contract B have come into market
    
Then if the daily return series of contract A can be well fitted by EGARCH (1, 1) model, we establish a new 
model based on EGARCH (1, 1) model by adding the dummy variable DF . 
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The significance of the parameter β indicates that after contract B coming into market the price volatility of 
contract A change significantly. If the parameter is also negative, we can obtain the conclusion that the new contract 
coming into market reduces the price volatility of existing contracts. 
3. Data and Model 
Up to Dec.28, 2013, SHFE have 11 futures contracts being traded. Besides natural rubber, fuel oil and asphalt, 
the other 8 futures contracts are all metal futures, including aluminum, cathode copper, zinc, gold, rebar, wire, lead 
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and silver. Table 1 shows the date of every contracts coming into market. As rebar and wire both belong to steel 
products and come into market on the same date, we treat them as one uniform contract in the rest of the article.  
                          Table 1. The date of metal futures coming into market in SHFE 
Metal futures contract Date of coming into market 
Aluminum 1992 
Cathode copper 1993.03 
Zinc 2007.03.26 
Gold 2008.01.09 
Rebar 2009.03.27 
Wire 2009.03.27 
Lead 2011.03.24 
Silver 2012.05.10 
 
Aluminum and cathode copper are the two domestic futures contracts that come into market earliest. They are 
widely used in construction industry, manufacturing industry and electronic industry. After these two contracts 
coming into market, lots of enterprises participate in futures market to hedge their price risks. It makes the futures 
price can fully reflect supply and demand information, so these two contracts have some pricing power all around 
the world. We use daily closing prices of aluminum and cathode copper to study how the new contract coming into 
market affects the price volatility of existing contracts. Closing prices are taken from Wind database. The sample 
period is 2006.01.04-2013.12.19, including 1934 observations in total. 
For aluminum and cathode copper futures, there are 12 contracts with different maturity trading in the market at 
the same time, so there are 12 various prices for aluminum and cathode copper at the meanwhile. For convenience, 
we take the price of the most active contract as the unique aluminum and cathode copper futures price. Fig. 1 shows 
aluminum and cathode copper closing price curves. 
 
Fig. 1. Aluminum and cathode copper closing price  
In our observed period, aluminum futures prices fluctuate between ￥10000-20000 and cathode copper futures 
prices fluctuate between ￥30000-80000. The volatility of the latter is much larger than that of the former. 
We calculate log-return by the following equation: 
1ln lnt t tr C C      
Fig. 2 and Fig. 3 are daily log-return of aluminum and cathode copper, which show obvious volatility clustering. 
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Fig. 2. Daily log-return of aluminum 
 
Fig. 3. Daily log-return of cathode copper 
Table 2 provides some descriptive statistics and JB statistic of log-return of the two futures contracts, from which 
we can conclude that these two log-return series are not Gaussian distribution. 
                 Table 2. Descriptive statistics and JB statistic of log-return of aluminum and cathode copper  
 Mean Std. Dev. Skewness Kurtosis Jarque-Bera 
Aluminum -0.000167 0.011674 -0.483662 7.536902 1733.192*** 
Cathode copper 0.000010 0.018592 -0.219987 4.106017 114.1156*** 
NOTE.  *Significant at the 10 percent level. 
**Significant at the 5 percent level. 
***Significant at the 1 percent level. 
 
Before estimating EGARCH model, we need perform statistical test for ARCH effects. For aluminum, we get 
residual from an AR (1) model of aluminum futures prices log-return, and for cathode copper, we get that from an 
AR (3) model. Table 3 is the test results. 
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         Table 3. Result of statistical test for ARCH effect 
 Autocorrelation Test ARCH-LM Test 
Q-statistic F-statistic 𝜒ଶ-statistic 
Aluminum 1469.5*** 64.94919*** 410.6221*** 
Cathode copper 1593.8*** 27.54475*** 342.1991*** 
 
The test results indicate that there are obvious ARCH effects existing in our data, so GARCH family models are 
suitable for our research. 
We use the following modified GARCH (1, 1) model to study the influence of the new contract coming into 
market. 
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 (1) 
In the above model, those 5 dummy variables are used to indicate whether zinc, gold, steel, lead and silver futures 
contracts have come into market or haven’t. For example, when zinc futures contract can’t be traded, the dummy 
variable 1DF  equals 0; after zinc futures contract coming into market 1DF  becomes 1. The estimates are listed in 
Table 4. 
                                                 Table 4. The estimates of long-term model 
Parameter Aluminum Cathode copper 
  -0.953880*** 
(0.111836) 
-0.403438*** 
(0.063267) 
1  0.917889*** 
(0.012077) 
0.965407*** 
(0.006994) 
1  0.340604*** 
(0.22551) 
0.180587*** 
(0.020755) 
1  -0.001511 
(0.012549) 
-0.038176*** 
(0.011949) 
1  -0.085313*** 
(0.023391) 
-0.016058 
(0.014598) 
2  0.086925*** 
(0.025360) 
0.003465 
(0.014399) 
3  -0.040711** 
(0.018876) 
0.003479 
(0.010249) 
4  -0.089917*** 
(0.019453) 
-0.021431** 
(0.010150) 
5  -0.038779** 
(0.018095) 
-0.021985** 
(0.010498) 
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This model is estimated based on all the data in our observed period, so it studies the long-term characteristic of 
futures contracts price volatility. Except some insignificant parameters, most of parameters of dummy variables are 
significant and negative, which indicates that the new contract coming into market has reduced the price volatility of 
existing contracts to some extent. 
Now we only remain one dummy variable in model (1) and use short-term data to study how one single new 
contract affects the price volatility of existing contracts in the short run. The estimated parameters of dummy 
variables are presented in Table 5. 
                        Table 5. The sample period and estimates of short-term model 
 
Sample Period 
Parameters Estimates 
Aluminum Cathode copper 
Zinc 2006.03.27-2008.01.08 -0.44779* 
(0.027152) 
-0.018465 
(0.020855) 
Gold 2007.03.26-2009.01.09 0.057684* 
(0.032912) 
-0.004766 
(0.7821) 
Steel 2008.03.27-2010.03.26 -0.050254** 
(0.0324) 
0.001244 
(0.015401) 
Lead 2010.03.29-2012.03.23 -0.203639*** 
(0.051642) 
-0.043421** 
(0.017358) 
Silver 2011.05.10-2013.05.10 -0.115809** 
(0.048916) 
-0.014126 
(0.011511) 
 
4. Empirical Results Analysis 
From the model estimation results, the sign and significance of parameters have little difference between long-
term model and short-term model, which confirms robustness of our model. Besides lead and silver, the other three 
contracts have no significant influence on the price volatility of cathode copper. A possible reason is that copper is 
one of the international bulk commodities and its pricing center is in London Metal Exchange (LME). Domestic 
copper price follows the LME price passively in a long time. In recent years, with the development of domestic 
futures market, SHFE has acquired the international pricing power of copper gradually; therefore SHFE cathode 
copper futures price begins to free itself from international price and reflects some information of domestic market. 
That is why the emergence of zinc, gold and steel doesn’t have significant negative effect on volatility of copper 
when it happened before 2010, but that of lead and silver does. 
In section 1, we have mentioned that the new contract coming into market altered the volatility of the existing 
contract by two ways, trading volume and arbitrage. Fig. 4 and Fig. 5 show the trading volume of aluminum and 
copper in the observed period. 
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Fig. 4. The trading volume of aluminum 
 
Fig. 5. The trading volume of cathode copper 
Aluminum futures contract is active from 2009 to 2011, and is relatively quiet in the rest of our sample period. 
The trading volume of cathode copper contract has a rising trend with large fluctuation. However, the empirical 
results indicates that the coming into market of new contracts reduced the volatility of existing contracts in long 
term as well as in short term, So trading volume is not the primary influence path. Notice that the absolute value of 
the parameters in short-term model is larger than that in long-term model, and the influence path of trading volume 
works to some extent in the short run. Now, we consider the influence path of arbitrage. Table 6 presents some 
correlation coefficients between different futures contracts. 
        Table 6. Correlation coefficients between different futures contracts 
 Zinc Gold Rebar Wire Lead Silver 
Aluminum 0.80 0.18 0.80 0.79 0.85 0.85 
Cathode 
copper 0.69 0.53 0.76 0.82 0.95 0.93 
 
High relevance is the basis of arbitrage, and most of correlation coefficients in Table 6 are very high. However, 
the correlation coefficient between aluminum and gold is just 0.18. This low correlation coefficient makes arbitrage 
between aluminum and gold impossible. In addition, gold futures contract came into market on Jan. 9. 2008. Several 
months later, American subprime crisis enlarged financial market volatility all around the world. Both of the two 
factors lead the significant and positive parameter of gold dummy in the aluminum model. 
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5. Conclusions 
From the empirical study, we can conclude that the emergence of new contracts has reduced the volatility of 
existing contracts under the conditions that no systemic crisis happens.  
This paper mainly discussed the impact of price volatility of a single new contract listed to related varieties, and 
didn’t consider the impact of volatility spillover. In fact, Arbitrages caused by the emergence of new contracts often 
strengthen connection among existing contracts, which may enlarge the volatility spillover effect of the whole 
futures market. Therefore, the abnormal volatility of one contract can be transferred to other contracts more easily 
after new contract coming into market. Consequently the emergence of new contracts seems likely to increase the 
systematic risk, even though it reduces indeed the volatility of single contract. In the future we hope the research on 
the impact of new listed can be extended to the entire market, especially further investigating systemic risk in the 
market. 
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